p38δ mitogen-activated protein kinase regulates the expression of tight junction protein ZO-1 in differentiating human epidermal keratinocytes.
Increasing evidence has recognized tight junctions (TJs) as the lower epidermal inside-out diffusion barrier located in granular cell layers of the epidermis. However, little is known about the regulation of TJ components in epidermis. p38 pathway is one of the mitogen-activated protein kinase pathways, which controls cell growth, differentiation, and apoptosis. We have investigated the role of p38 signaling pathway in the regulation of selected desmosomal, adherens and TJ components in human primary keratinocytes during Ca(2+)-induced differentiation, as well as in cultured squamous cell carcinoma cell lines. p38 signaling pathway was inhibited in cultured keratinocytes and cutaneous squamous cell carcinoma cells using recombinant adenoviruses, small inhibitory RNAs (siRNA) and chemical inhibitors. Expression of intercellular junction proteins was investigated using Western analysis and indirect immunofluorescence (IIF). The results showed that inhibition of p38δ function by siRNA or adenovirally delivered dominant negative mutant led to markedly decreased levels of Zonula occludens-1 (ZO-1) protein in keratinocytes, while the expression of other junctional proteins studied was not altered. Immunolocalization of ZO-1 revealed that intercellular junction areas were depleted from ZO-1. Inhibition of ZO-1 by siRNA silencing did not however result in an altered expression or subcellular localization of other TJ components studied. The expression of ZO-1 in carcinoma cells was also regulated by p38. The results indicate that ZO-1 is regulated by p38δ while the other junction proteins studied are not. Since ZO-1 is an integral component of functional TJs, various pathological processes affecting signaling via p38δ may also interfere with epithelial maturation and the formation and function of TJs.